Probe production for in situ hybridization by PCR and subsequent covalent labeling with fluorescent dyes.
A simple procedure for fluorescent labeling of probes just before in situ hybridization is provided. Aminoallyl-dUTP is introduced during probe production by polymerase chain reaction (PCR). The aminoallyl-dUTP functions as a reactive site for subsequent labeling of the probe. Activated fluorescent dyes such as fluorescein are covalently attached to the probe through the formation of a stable amide bond. Labeled probes are purified by size-exclusion gel chromatography to remove unincorporated dye. Target genes used to demonstrate the efficacy of this technique with in situ hybridization are rat Y-chromosome and rat granulocyte colony-stimulating factor receptor. PCR amplicons containing aminoallyl-dUTP were produced in high yield. Probes obtained after labeling with activated fluorophores demonstrated high intrinsic activity within in situ hybridizations. The introduction of aminoallyl-dUTP into the PCR reaction enables the production of "unlabeled" probes by PCR having a shelf life, which is not limited by the storage and stability challenges of fluorophore-labeled probes. Subsequent labeling of the probes with activated fluorescent dyes just before use allows one step in situ hybridization with high activity and minimal background staining.